Multiple mutations involved in the phenotype of a temperature-sensitive small-plaque mutant of poliovirus.
A temperature-sensitive small-plaque mutant of poliovirus type 1, ts247, has been analyzed previously. Several mutations were detected in the P3 region of the genome by analysis of proteins and by T1 oligonucleotide mapping of viral RNA. We have now studied spontaneous reversion of ts247 to the wild-type phenotype. This was found to be a two-step event, reversion to a ts+ phenotype (revertant R247-51) being distinct from acquisition of normal plaque size (revertant R247-12). The mutation responsible for the ts phenotype of ts247, implicated also in virus aggregation and heat lability, could not be detected by biochemical studies. Analysis of homotypic recombinants obtained by crossing ts247 with a guanidine-resistant derivative of a temperature-sensitive replicase mutant mapped this mutation to the P1 region or to the 5' end of the P2 region of the genome. The small-plaque phenotype of ts247 and R247-51 was correlated with an abnormality in polypeptide 3C (protease); direct sequencing of viral RNA revealed a U to C change at nucleotide 5658, which altered an isoleucine to threonine in the protease of ts247 and R247-51 but not of R247-12. Two other mutations were present in the region of the genome coding for polypeptide 3D of ts247 and of both classes of revertants. They thus seemed to play no role in the phenotype of ts247. One mutation, an A to G change at nucleotide 7135, was silent at the protein level, whereas the other, an A to G change at nucleotide 6264, determined a major amino acid change from glutamate to glycine in the viral replicase.